A Drosophila adenosine receptor activates cAMP and calcium signaling.
Adenosine receptors (AdoR) are members of the G protein-coupled receptor superfamily and mediate extracellular adenosine signaling, but the mechanism of adenosine signaling is still unclear. Here we report the first characterization of an insect AdoR, encoded by the Drosophila gene CG9753. Adenosine stimulation of Chinese hamster ovary cells carrying transiently expressed CG9753 led to a dose-dependent increase of intracellular cAMP and calcium, but untransfected controls showed no such response, showing that CG9753 encodes a functional AdoR. Endogenous CG9753 transcripts were detected in the brain, imaginal discs, ring gland and salivary glands of third-instar Drosophila larvae, and CG9753 overexpression in vivo caused lethality or severe developmental anomalies. These developmental defects were reduced by adenosine depletion, consistent with the proposed function of the CG9753 product as an AdoR. Overexpression of the G protein subunit Galpha(s) or of the catalytic subunit of protein kinase A (PKA) partially mimicked and enhanced the defects caused by ectopic expression of AdoR. Our results suggest that AdoR is an essential part of the adenosine signaling pathway and Drosophila offers a unique opportunity to use genetic analysis to study conserved aspects of the adenosine signaling pathway.